Seismic Source and Path Calibration in the Korean Peninsula, Yellow Sea by Herrmann, R. B. et al.
UCRL-CONF-232678
SEISMIC SOURCE AND PATH
CALIBRATION IN THE KOREAN
PENINSULA, YELLOW SEA
R. B. Herrmann, W. R. Walter, M. Pasyanos
July 12, 2007
MRR2007 - 29th Research Review on Nuclear Explosion
Monitoring Technologies
Denver, CO, United States
September 25, 2007 through September 27, 2007
Disclaimer 
 
 This document was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor the University of California nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or the University of California. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States Government or the University of California, 























































b&)' 26*/E F)5 %6:' 28* 7&> 9)/ 96* F&A/E 2)Q B:/E
0LLX L+ 0L ++ KY KM"N NX"YM +0Z"MX +L M"M ;7c7
0LLX L+ 0L ++ KY K+ NX"XK +0Z"YO M"Z T?H\G








































































































F)/&#4&/ %#_V(`# 7/'8V&#_1&Q`# F8A##_1&Q` !)V&#_1&Q` 2=
B>>&.&'6(&/&'# O ++K ZK IK M"KK




++ ++K ZK IK M"KY
7:'D)>&I=)<&#
4A&>/')
+L ++K OL L M"Y+
.CG?:&VI&&!8@>J:&SC>C9:<:>=&B8>&:C><DE@CF:=&A;&<D:&4:??8W&!:C&28>:C&-:;A;=@?C&>:XA8;I&














LYj0Kj+OOX +ZdKL NK"Z +0O"0 ++ M"NM +NL KK NK %&''()**
LNjLKj+OOO +MdM+ ML"N +0X"K L N"YO N0 KZ +YM -)./&'














+0jLOj0LLL LOdK+ NY"Y +NL"L +0 M"LY +L 0K XK %&''()**
++j0+j0LL+ L+dMO NY"X +0Z"N X N"NO ++K KK NK %&''()**
++j0Mj0LL+ LXd+L NY"X +NL"L +0 N"Z+ 00L X+ +YM %&''()**


















LXjLZj0LL0 L+dMO NK"O +0O"X +O N"XK +NL XL 0K %&''()**
LXj0Nj0LL0 +0dMZ NK"Y +00"0 +O M"ZN +0L XL 0K %&''()**
+0jLOj0LL0 00dM0 NZ"O +0X"N Y N"Y0 0K YK I+ZL %&''()**
L+jLOj0LLN LZdNN NX"M +0M"0 K N"ZN NKK YK I+XL %&''()**
LNj00j0LLN 0LdNZ NK"L +0M"M +M M"ZL NL ZL I+XL %&''()**
LNjNLj0LLN ++d+L NX"Y +0N"Z +N M"KX 0K ZL I+KK %&''()**
LMj+Kj0LLN +XdKK NY"M +0Y"0 O N"0+ NLL NK KL %&''()**




















+Lj+Nj0LLN LOd+0 NX"L +0Y"K O N"XX 0K XK I+XK %&''()**














LMj0Yj0LLM LMd0O NK"Z +0Z"0 +L N"KO +KL YL KL %&''()**
LKj0Oj0LLM +Ld+M NY"X +0O"O ++ K"LZ NKL NL XL %&''()**
LYjL+j0LLM ++d00 NY"X +0O"N ++ K"LZ NKL NL XL %&''()**














LYj+Mj0LLK 00dLX NN"0 +0Y"+ Z N"XZ 0XL ZL IK %&''()**
LYj0Oj0LLK +Md+Z NM"K +0O"L ++ M"+N +MK MK NL %&''()**
+LjLOj0LLK 0NdK+ NX"O +0M"O Y N"KK +XK XN +MZ %&''()**
L+j+Oj0LLY LNd0K NX"0 +0Z"Z Z N"KL 0LL XK I+ZL %&''()**
LNjN+j0LLY +0d0N MM"Y +0M"0 K M"X+ NNM MM K0 -)./&'
LMj0Oj0LLY L0dL+ NX"+ +0O"O Y N"YN +LL XL I+L %&''()**
L+j0Lj0LLX ++dKY NX"X +0Z"Y O M"KK 0LK ZK I+XK %&''()**
#%&''()**d#E//Adjj==="&)4"4.:"&1:jH)'/EU:)V&lG&*/&'j2HG%"T!j
UAX@>:&HI&&08JC<A8;&8B&<D:&6C;@C>K&LM3&LMMN&28>:C&:C><DE@CF:&Y=<C>Z&C;O&<D:&=<C<A8;&?8JC<A8;=&B8>&WC[:B8>9&
C;C?K=A=I&0:B<&\&?8JC<A8;=&8B&2$*&G>8COGC;O&=:;=8>=]&>AXD<&\&?8JC<A8;=&8B&OAXA<C?&CJJ:?:>89:<:>=I
UAX@>:&LI&!:?:J<:O&G>8COGC;O&=:;=8>&>:J8>OA;X=&C;O&98O:?&BA<&A;&8>O:>&8B&A;J>:C=A;X&:SAJ:;<>C?&OA=<C;J:I&&*??&
WC[:B8>9=&C>:&X>8@;O&[:?8JA<K&BA?<:>:O&WA<D&<D:&=CJ^X=CJ&J899C;O=&!"#$#%&%'#(#)#C;O&*"#$#%&%+#(#)I&U8>&
=<C<A8;^J89S8;:;<&SCA>&Y>:O&A=&8G=:>[:O&C;O&G?@:&A=&S>:OAJ<:OZ&<D:&=C9:&S?8<&=JC?:&A=&@=:OI&.D:&S:CF&BA?<:>:O&
[:?8JA<K&[C?@:&A=&A;OAJC<:O&CO_CJ:;<&<8&CG8[:&<D:&<>CJ:&8;&<D:&?:B<I&.D:&;@9G:>&8;&<D:&>AXD<&A;OAJC<:=&<D:&<A9:&
=DAB<&@=:O&B8>&9CRA9@9&J8>>:?C<A8;I&&+8<:&<DC<&<D:&<A9:&=DAB<&A=&WA<D&>:=S:J<&<8&<D:&=:?:J<:O&-`WC[:&C>>A[C?&
C;O&C?=8&<DC<&<D:&T>::;a=&B@;J<A8;=&C>:&J89S@<:O&WA<D&,-./01%&'2&=:JI&.D:&:SAJ:;<>C?&OA=<C;J:=&A;&34#<8&
<D:&=<C<A8;=&C>:&%/%&YNMZ3&!"'&YHbMZ3&!"!&YLHbZ3&1(!&YLNbZ&C;O&1),&YVbMZI&&
UAX@>:&VI&!:?:J<:O&CJJ:?:>89:<:>&>:J8>OA;X=&A;<:X>C<:O&<8&>8@;O&[:?8JA<K&Y456Z&C;O&BA?<:>:O&WA<D&<D:&=CJ^X=CJ&
J899C;O=&!"#$#%&%2#(#)#C;O&*"#$#%&'%#(#)I&.D:&:SAJ:;<>C?&OA=<C;J:=&A;&34#<8&<D:&=<C<A8;=&C>:&,T4&YNZ3&2*+&
YLNZ3&56(&YbcZ3&46,&YHPLZ3&1(!&YLNbZ3&1),&YVbMZ&C9O&66(&YbMQZI&.D:&<>CJ:&OA=S?CK&A=&OA=J@==:O&A;&UAX@>:&LI
UAX@>:&dI&&'G=:>[:O&C;O&98O:?&S>:OAJ<:O&-`WC[:&BA>=<&C>>A[C?&<A9:=&B8>&<D:&>:?8JC<:O&:[:;<I
UAX@>:&bI&-C<D=&<8&=<C<A8;=&B>89&<D:&+8><D&28>:C&<:=<I
UAX@>:&QI&&4A:?O&:=<A9C<:=&C=&C&B@;J<A8;&8B&O:S<D&B8>&<D:&8G=:>[:O&A=8<>8SAJ&989:;<&B8>&<W8&[:?8JA<K&98O:?=I&
.D:&=DCO:O&>:XA8;=&>:B?:J<&<D:&[C>ACGA?A<K&O@:&<8&<D:&e&G8@;O=&8B&<D:&8G=:>[:O&989:;<I&Y28S:>&:<&C?3&LMMNZ
UAX@>:&NI&&%89SC>A=8;&8B&GC;OSC==&BA?<:>:O&[:><AJC?&J89S8;:;<&>:J8>OA;X=&C<&$,/&YVQP&F9Z&C;O&#+%+&YdNb&
F9ZI&.D:=:&X>8@;O&[:?8JA<K&<>CJ:=&Y9^=:JZ&DCO&G::;&BA?<:>&@=A;X&<D:&=CJ^X=CJ&J899C;O=f&!"#$#%&2#(#'#"#'#C;O&
*"#$#)#(#'#"#'I&&.D:&47839&J899C;O&A=&@=:O&<8&=D8W&<D:&X>8@S&[:?8JA<A:=&8B&<D:&=AX;C?I
